The nearshore marine environment of the Caspian sea is a major repository for toxic metals originating from various sources. Since the persistent toxic metals pose serious health risks this research concentrated on investigating the concentrations and spatial distribution of metals in the nearshore sediments along the Iranian coast of the Caspian sea. Fourteen sampling sites were selected along the coast and approximately 400 g of surficial sediments were obtained. Samples were sieved and three grain size fractions from each sample plus fourteen bulk samples were selected for the analysis of metals. Laboratory analysis of the samples utilized the Cold Acetic protocol, followed by Inductively coupled plasma optical emission spectroscopy. The statistical techniques were used to analyze all obtained data. Linear regression analysis demonstrated that grain size of the sediments was not a major factor controlling the concentrations and spatial distributions of heavy metals. Box and Whisker plots emphasized that metal concentrations were not homogeneously distributed. Discriminant analysis was also proved to be useful in identifying geographic areas where heavy metal concentrations occur along the coast.
INTRODUCTION
Metals discharged into nearshore areas of marine environments are likely to be scavenged by particles and removed to the sediments. The sediments, therefore, become large repositories of toxic heavy metals. While sediment contamination by trace metals in marine areas has received increased global attention by investigators (Fatima, et al., 1988; Ryan and Windom, 1988; Subramanian and Mohanachandran, 1990; Ergin, 1991; Din, 1994; McMurtry, et al., 1995; De Gregori, et al., 1996; Balls, et al., 1997; Buchholtz, et al., 1997; Uriarte, et al.,1998; Çelo, et al., 1999; Zhang, et al., 2001; Zabetoglou, et al., 2002; Lakhan, et al., 2002; Caccia, et al., 2003; Che, et al., 2003; Chen, et al., 2004; Santos, et al., 2005) , there is, nevertheless, very limited research on concentrations of heavy metals in the nearshore environment of the Caspian sea. Previous investigations have documented the accumulation of contaminants in Caspian sea fish populations (Kijawara, et al., 2002; Anan, et al., 2002; Kijawara, et al., 2003; Agusa, et al., 2004) , the concentrations of metals (De Mora, et al., 2004a) , organochlorinated compounds (De Mora, et al., 2004b) and aliphatic and aromatic hydrocarbons (Tolosa, et al., 2004) in Caspian sea sediments. Since pollutants incrementally accumulate in the landlocked Caspian sea, it is necessary to gain insights on the concentrations and spatial distribution of toxic metals in the Caspian sea marine environment. This paper examined metal concentrations in nearshore sediments from the Iranian coast of the Caspian sea.
Brief remarks on the studied area
The Iranian coast of the Caspian sea stretches for nearly 700 km from Azerbaijan in the west to Turkmenistan in the east (Fig. 1 ). This coastline is now becoming increasingly polluted with massive loads of contaminants discharged into the Caspian sea from various anthropogenic sources. Motavalli (1999) reported that the World Bank estimated that a million cubic meters of untreated industrial wastewater is discharged directly into the Caspian, with the bulk coming from oil and mining operations. The Volga River is one of the major contributors of a wide variety of industrial The pollutants accumulating in the fish, especially the sturgeon (Agusa, et al., 2004) are transferred to the human food chain. Questions have been raised as to whether the higher rates of cancer recorded in the study area could be associated with fish consumption. Other than having detrimental impacts on human health, several studies have also reported that pollution and contamination are contributing factors to the precipitous decline in sturgeon catch from the Caspian sea. According to the Caspian Environmental Program web site (http://www.caspianenvironment.org/newsite/ Caspian-EnvironmentalIssues.htm), sturgeon landings have decreased from 30,000 tonnes in 1985 to only 5,672 tonnes in 1995. Here it should be emphasized that 85 to 90% of the world's sturgeon fish is obtained from the Caspian sea which yields approximately 95% of the world's black caviar. The decline in sturgeon catch is not only threatening the survival of the caviar industry, but also affecting the domestic economy in Iran. and agricultural contaminants collected from its extensive river basin. The report by Neville mentioned scientific estimates of annual average discharges of 60,000 metric tonnes of petroleum byproducts, 24,000 tonnes of sulfites, and 400,000 tonnes of chlorine. Given the fact that the Caspian is a non-tidal sea and is land locked, the bulk of the discharged contaminants remain trapped within its basin. Sea currents transport and circulate the entrapped pollutants along the Iranian coast of the Caspian Sea. A large percentage of the more than 10 million people who reside in the Iranian coastal provinces bordering the Caspian Sea are therefore exposed to high concentrations of toxic contaminants. For instance, coastal residents regularly eat sturgeon and other fish from the Sea.
Ecosystems, especially in the nearshore marine environment of the Iranian coast, are now under severe stresses from the cumulative impacts of a mixture of highly toxic contaminants. Marine flora and fauna are threatened, and being decimated. One example of detrimental impacts on aquatic life could be found in the account by the Energy Information Administration (2003) which reported that thousands of seals that live in the Caspian sea have died since 2000 because of the consequences of pollution that affected their immune systems. The existing and potential problems to aquatic and human life from toxic pollutants, therefore, requires investigating the current concentrations of contaminants in the studied area.
MATERIALS AND METHODS

Sampling procedures
Fourteen sampling sites (S1 to S14), approximately 50 km apart were selected from the nearly 700 km long Iranian coast of the Caspian sea ( Fig. 1) . The sites were located in the vicinity of settled areas, with these being Astara (S1), Lisar (S2), Taze abad (S3), Hasan Rud (S4), Dastak (S5), Gaskar mahale (S6), Tonkabon (S7), Hachi Rud (S8), Vanosh (S9), Siah kola (S10), Zarinabad (S11), Amirabad (S12), Gamishtapeh (S13), and Makhdomgholi (S14). A standard Van Veen grab, with grasping area of 250 cm 2 , was used in the third week of August 2004 to obtain approximately 400 g of surficial sediments from the lower foreshore area. Each of the fourteen samples was collected at approximately 0.3 m away from the still water-shore interface of the Caspian sea. Care was taken to collect only the top 1 cm of sediment from each of the sites. Samples were placed in plastic containers and then frozen. 
